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Who's to blame
when antibiotics

don’t work?

BY NICOLS FOX

Novelist Anne Bronte
and poet John Keats died of
tuberculosis. President William Henry Harrison died of
pneumonia after falling ill at his inauguration only a
month earlier. The threat of bacterial infection once hung,
not simply over the heads of its more famous victims,
but over every ordinary family.

Today we expect that infections can be quickly and effectively treated with antibiotics.
Improvements in public sanitation, personal hygiene and nutrition made a huge difference
in combating infectious disease. But it was the discovery and development of antibiotics in
the 1930’s that gave physicians effective tools against typhoid, pneumonia, meningitis,
tuberculosis and other vicious infections.

Now the frightening reality is that the usefulness of these “wonder drugs” is seriously
threatened by the growing problem of what to do when bacteria no longer respond to com-
monly used antibiotics. Penicillin, for example, can no longer fight 25% of infections
caused by Streptococcus pneumoniae, the leading cause of bacterial pneumonia, meningitis
and ear infections in the U.S., the U.S. Centers for Disease Control & Prevention (CDC)
announced last month. In some regions of the country, resistance has reached 38%. And an
antibiotic-resistant strain of Staphylococcus aureus, a common cause of serious infections in
hospitals, has killed four children and sickened more than 200 people in South Dakota and
Minnesota over the past two years, CDC also reported on August 20, 1999.

“We are now entering a post-antibiotic era,” says J. Glenn Morris, M.D., a professor of
medicine at the University of Maryland. Overuse and misuse of antibiotics, by physicians,
patients, farmers and hospitals, is creating resistance that can pass from human to human,
animal to human, And resistant bacteria are spreading in the environment itself,
in water and wildlife.

A competitive environment

Bacteria, microscopic one-celled organisms, live on and in the human body in astonishing
numbers. Most are harmless or even helpful — some of the 400 different species in the colon
aid digestion and the immune system. To cause harm, disease-causing bacteria must penetrate
a strong line of defenses, beginning with skin and mucous membranes. Pathogens may survive
in the body without causing illness if there is enough competition from other bacteria to hold
them in check. Serious exposure, however, can overwhelm the body’s defenses.

In 1928, Sir Alexander Fleming, a British doctor, accidentally discovered a mold that
killed Staph. Professor Howard Florey and Ernest Chain, M.D., developed the powerful
drug penicillin from that mold in England during World War 1I. Since then, over 100 antibi-
otic drugs have been developed. They work by sabotaging the bacterial cell wall, stopping
multiplication, or defusing cell functions in other ingenious ways. Broad-spectrum antibi-

—continued on next page



otics, such as cephalosporins and penicillin
derivatives, can topple a large number of
bacterial species; others target particular
organisms, as does Cortisporin for “swim-
mer’s ear.”

The most antibiotic-prescribed popula-
tion in the U.S. are kids under age six,
according to Drs. Paul A. Offit and Bonnie
Fass-Offit, authors of Breaking the Antibiot-
ic Habit. This makes children, especially
those receiving decent medical care, more
likely to be infected by antibiotic-resistant
bacteria.

The Specter of Resistance

When a bacterium survives antibiotic
treatment and multiplies after developing
some defensive strategy for evading the
action of the drug, resistance develops.
Bacteria can also transfer resistance genes
to one another and even other bacterial
species. Use of broad-spectrum antibiotics
can lead to serious trouble by wiping out
microbial competition, leaving the strong,
resistant bacteria behind to multiply
unchecked.

Until the 1980’s, new antibiotics steadi-
ly filled up space in the medicine cabinet.
“Now that shelf is almost empty,” accord-
ing to Patricia B. Lieberman, Ph.D. and
Margo G. Wootan, D.Sc., co-authors of a
1998 Center for Science in the Public
Interest (CSPI) report, “Protecting the
Crown Jewels of Medicine.” The useful-
ness of these antibiotics is diminishing as
more and more pathogenic bacteria are
showing resistance to one, two and some-
times a whole range of antibiotics.

Tuberculosis, for one, was considered a
disease of the past. But by 1992, 10% of
TB cases were caused by new strains of
multidrug-resistant tuberculosis (MDRTB),
made worse by a relaxation of public
health vigilance and an ever-increasing
population of the immune-compromised,
From 40% to 80% of MDRTB patients die,
depending on their immune status, note
Lieberman and Wootan.

At the same time, methicillin-resistant
Staphylococcus aureus (MRSA) worried sci-
entists who feared the strain might develop
resistance to vancomycin, the antibiotic of
last resort. (Methicillin is related to peni-
cillin.) Today more than 90% of S. aureus
are resistant to penicillin, and the inci-
dence of MRSA increased from 2.4% to
29% between 1975 and 1991, What’s
worse, strains of vancomycin-resistant
S. aureus have surfaced around the globe.
“If untreatable Staph should emerge, it
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Another Worry:

Splicing Antibiotic Resistance Into Food

Cenetically engineeredfoods sometimes
include marker genes that code for antibiotic

resistance. These help bioengineers identify which 7

viving the application of the antibiotic to which
they are resistant shows that the splicing actually

took place. Some scientists worry that these mark-

ers will escape into the environment and pass on

“resistance traits to disease-causing bacteria.

Novartis uses marker genes for resistance to
ampicillin in corn engineered to be resistant to
the European corn borer. The company claims that

- “transference cannot be ruled out as a theoretical

possibility, but it has never been achieved in the
laboratory and must be considered extremely

would certainly close down hospitals,” says
Fred Angulo, D.VM,, Ph.D., medical epi-
demiologist at CDC’s National Center for
Infectious Diseases.

Modern travel and trade mean that con-
tact with a resistant pathogen is a hand-
shake, an airplane ride, a hospital visit
away. Antibiotic use on fruit trees — up to
300,000 pounds per year in the U.S. —
may encourage the growth of resistant bac-
teria on fruit, which ultimately wind up in
our stomachs.

Resistant bacteria are also flowing down
major U.S. rivers, according to three stud-
ies presented at the 1999 American Society
for Microbiology’s annual meeting. At
some test sites up to half the bacteria
found were resistant to one or more com-
monly used antibiotics, such as ampicillin.
Another study found that Canadian geese
living year-round in the Chicago suburbs
harbored multiple strains of bacteria resis-
tant to a wide assortment of commonly
used drugs, possibly picking up bacteria
from contaminated water.

Who’s Responsible?
Using antibiotics for livestock

A likely source of antibiotic resistance is
drug overuse in livestock. Antibiotics
added to feed or water deliver regular doses
that prevent infections and promote faster
growth. For foodborne pathogens such as
Salmonella, Campylobacter and E. coli
0157, “...the most likely source of most
antimicrobial resistance is use of antimi-
crobials in food producing animals,”
reports a December 1998 Food & Drug
Administration evaluation of antibiotic use
in livestock. And antibiotics and resistant
bacteria can enter waterways in manure

unlikely.” in its September 1998 draft guidance on
the use of antibiotic-resistant marker genes, the
FDA said it also considers such transfer between
plant cells and bacteria unlikely.

Others disagree. The British Medical Associa-
tion recommends that further tests be conducted
before such modified crops are unleashed.
“Antibiotic resistance genes are not a huge risk,
but they are not a risk we need to take given that
other marker genes can.be used,” says Rebecca
Goldburg, Ph.D., of Environmental Defense Fund.

How would eating these plants affect a person
taking an antibiotic? Studies by Calgene, which
engineered the “Flavr Savr” tomato, found that
high consumption of foods containing the antibi-
otic-resistant marker could inactivate a small frac-

‘tion of a low, oral dose of antibiotic.
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runoff. Resistant pathogens may be trans-
ferred to those who handle or consume raw
or undercooked animal products.

That’s what happened to the Heyers,

a dairy farm family in Vermont, in 1997.
After drinking unpasteurized milk from a
sick cow, they contracted Salmonella
DT104, a strain resistant to five antibi-
otics, including ampicillin and tetracycline.
Marjorie Heyer’s adult daughter Cynthia
Hawley nearly died when conventional
antibiotic treatment failed. When the
strain was properly identified, she was giv-
en Ofloxcin, a fluoroquinolone to which it
was not resistant.

The fluoroquinoclones, a newer class of
antibiotics, are important in treating
human disease. Despite evidence that their
use in agriculture had led to the develop-
ment of fluoroquinolone-resistant bacteria
in the United Kingdom, they were
approved by the FDA in 1995 for use in
poultry drinking water. “Big mistake,” says
CSPI's Lieberman. Turkeys and chickens
are now turning up in U.S. supermarkets
harboring Campylobacter, the most com-
mon cause of foodborne disease in the
U.S., resistant to fluoroquinolones, accord-
ing to a report from the Minnesota State
Department of Health. “Unfortunately, a
lot of antibiotics are used in agriculture
solely for economic (not health) reasons to
promote the growth of animals,” says Dr.
Angulo. “The U.S. has the most liberal and
uncontrolled drug use policy of any devel-
oped country,” he adds.

“Antibiotics are added to livestock feed
to counteract the effects of crowded living
conditions and poor hygiene,” says Richard
Wood, executive director of Food Animal
Concerns Trust (FACT). “If farmers pro-



vide cleaner barns, better feed, and more
floor space per animal, they can reduce
stress and illness while maintaining
growth,” he says.

Europeans are phasing out antibiotics
used by humans as a regular animal feed
ingredient amid strong protests and law-
suits from feed and drug companies. “But
in the U.S., instead of reducing uses of
antibiotics in livestock, we are still expand-
ing into new uses,” says Lieberman. In
March 1999, CSPI and 40 other organiza-
tions filed a petition with the FDA asking
that antibiotics important for treating
humans, such as penicillin, tetracycline
and erythromycin, be eliminated from
“sub-therapeutic use” in animals, including
growth promotion or disease prevention,
echoing World Health Organization advice.

Antibiotic resistance concerns Stephen
F. Sundlof, D.V.M., Ph.D., director of the
Center for Veterinary Medicine at the
FDA, who says the issue is his “first priori-
ty.” He doesn’t agree that a ban on certain
antibiotics is necessary. “Judging antibi-
otics on a case-by-case basic would be more
thorough,” says Dr. Sundlof.

To complicate matters further, the FDA
doesn’t know how much of the antibiotics
produced by drug companies actually go to
animals, Most experts agree that agricul-
tural use of antibiotics accounts for around
40% of the total. The FDA is seeking
authority to get that information, currently
considered proprietary by industry. Legisla-
tion might be needed, and restricting use
in animals is likely to go slow. “The agri-
culture, drug and feed industries will try
and stall endlessly,” says Lieberman.

Meanwhile, the National Antimicrobial-
Resistance Monitoring System is working
with the CDC and the U.S. Department of
Agriculture looking for resistance in the
samples taken at slaughterhouses.

Overprescribing antibiotics for people

Misuse of antibiotics by humans is
another major cause of resistance. Physi-
cians hand out antibiotics too frequently,
according to the CDC, which estimates that
some 50 million of the 150 million outpa-
tient prescriptions for antibiotics every
year are unnecessary. “At a seminar I con-
ducted, more than 80 percent of physicians
present admitted to having written antibi-
otic prescriptions on demand against their
better judgment,” wrote Stuart Levy, M.D.,
director of Tufts University’s Center for
Adaptation Genetics and Drug Resistance,
in the March 1998 issue of Scientific Amer-

-
-

ican. Patients often demand antibiotics for
nonbacterial illnesses such as colds, caused
by viruses on which antibiotics have no
effect.

The CDC believes it can, through educa-
tion of physicians and patients, have an
impact on the way antibiotics are pre-
scribed. In trials, physicians are promoting
what they call “judicious treatment,” such
as culturing to identify the bacterial strain
causing an infection and limiting use of
broad-spectrum antibiotics.

Looking back, the great era of the antibi-
otic was tantalizingly brief. That ambitious
notion that humans could control infec-
tious diseases lasted a mere 30 years.
Today, as nature bounces back from the
antibiotic agsault, there is no such compla-
cency. Overuse, misuse and outright abuse
may deprive us of one of the greatest
achievements in medicine.

Nicols Fox is an independent journalist and the

author of two books on foodborne disease: Spoiled

(Penguin, 1998, $14.95) and the just-released

It Was Probably Something You Ate
(Penguin, 1999, $12.95).

What you can do

¢ Don’t insist that your physician pre-
scribe an antibiotic for nonspecific or
viral illnesses. Use antibiotics precisely as
prescribed and for the duration directed, even
if symptoms subside.

¢ Wash all raw fruits and vegetables thor-
oughly, and wash hands before and after
preparing food, to prevent the spread of resis-
tant bacteria.

2 Choose meat that’s labeled “no antibi-
otics used,” such as 100% certified organic.
¢ Avoid the use of antibacterial soaps and
other products containing triclosan
(Microban™), unless treating a seriously ill
patient, as bacteria can become resistant,
according to a study in the April 1999 journal
of Biological Chemistry.

4 Write the FDA to support the CSPI
petition against sub-therapeutic uses of
antibiotics in livestock: Jane Henney, M.D.
Commissioner, U.S. Food & Drug Administra-
tion, 5600 Fishers Lane, Room 1471, Rockville,
MD 20857.

Resources

® ALLIANCE FOR THE PRUDENT USE OF ANTIBI-
otics, www.healthsci.tufts.edu/apua

® FACT, 773/525-4952

¢ CSPI, 202/332-9110, www.cspinet.org

¢ CDC, www.cde.gov/ncidod/ar

¢ Breaking the Antibiotic Habit: A Parent’s
Guide to Coughs, Colds, Ear Infections and Sore
Throats, by Drs. Paul Offit and Bonnie Fass-
Offit (Wiley, 1999, $12.95).
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/4@ Antibiotic Resistance On the Rise

NEXT: Biotechnology and American Consumers

Letters from Readers

I'was pleased to see an article about meat in
The Green Guide #68 [June 1999]. I am in
agreement with your point of view, which may
come as a surprise as I am a meat producer. We
are a small family farm, and raise 140 beef
cattle per year organically and ethically. We
are in a similar situation to Fred Kirschen-
mann, We utilize Vermont mountain pastures
that are unsuitable for crops; they would grow
up to brambles or have to be mowed if the cattle
weren’t on them.

An issue that really needs to be looked at is
how animals are slaughtered [see GG#51].
The reason the U.S. Department of Agriculture
is pushing for meat irradiation is because the
big slaughterhouses are so filthy. We have the
other side to the slaughter story — our animals
are handled humanely. We use a very small,
clean slaughterhouse that only handles about

Breast Cancer Update

It’s nearly October, when pink ribbons,
races for the cure, and mammography
reminders signal the arrival of National
Breast Cancer Awareness Month (NBCAM).
“Early detection is your best protection —
get a mammogram now,” harp the event’s
promotional brochures. But women’s best
protection — prevention — may lie in the
information consistently omitted by
NBCAM, which was founded by the compa-
ny Zeneca Group PLC (see GG#60).

As manufacturer of the leading breast
cancer treatment drug tamoxifen
(Nolvadex™), and as operator of the Salick
cancer care centers, Zeneca clearly has a
vested interest in cancer detection. The
company also makes the herbicide
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12 cattle per week, versus thousands that go

through the large slaughterhouses.
—Leslie Carlson, North Hollow Farm
802/767-4255, nhollow @sover.net

Ave polycarbonate plastic baby bottles safe?
— Peter DeMacarty, CA

Polycarbonate, a clear and rigid plastic, is
made from bisphenol-A (BPA) — a suspect-
ed hormone disruptor that can alter the
body’s normal hormonal activity. In 1999,
Consumers Union, replicating 1997 U.S.
Food & Drug Administration tests on baby
bottles, found that polycarbonate bottles
release about 1 part per billion (ppb) of BPA
into an infant formula simulant when boiled
for a half hour. Using a different method,
researchers at Nagasaki University in Japan
found that new polycarbonate bottles, filled
with distilled water then heated, leached

acetochlor, a probable human carcinogen,
and other pesticides and industrial chemi-
cals. It’s no surprise that environmental
links to cancer are never mentioned in
NBCAM literature or at their events.

The Toxic Links Coalition has renamed
October “Cancer Industry Awareness
Month.” Bearing slogans such as “Stop Can-
cer Where it Starts” and “Save Lives, Not
Profit Margins,” activists around the coun--.
try are demanding that researchers and the
U.S. government turn their attention to the
causes of cancer and to prevention, rather
than focusing solely on treatments. To
counteract NBCAM’s phony philanthropy,
participate in one of the following alterna-
tive events or actions this October.

12

EAR80077-2225
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from 1 to 3.5 ppb of BPA. Used bottles
leached up to nearly double this amount.
Several studies show that such low doses
cause estrogen-like effects in animals, as doc-
umented in Our Stolen Future (Penguin,
1997). One, conducted by Frederic vom Saal
at the University of Missouri, found changes
in reproductive organ size and sperm pro-
duction of male offspring of mice that were
fed very low doses of BPA during pregnancy.
These studies indicate that there may not be
an adequate margin of safety between the
amount of BPA that an infant receives from
bottles and the amount that affects animals,
according to Edward Groth, Ph.D., of CU.

# BPA-free, polypropylene options: EvenFLO's glass
and colored plastic bottles, 800/356-BABY; all MebeLa
bottles, 800/TELL-YOU; all colored Gerser bottles,
800/4-GERBER.

# Oct. 15-16, St. Paul, MN, Conference: “Turning the
Tides Hl: Environmental Action for Cancer Prevention,”
WOMEN's CANCER RESOURCE CENTER, 612/729-0491.

& Oct. 23, Boston, MA, Conference: “At the Heart of
Primary Prevention: Breast Cancer and the Precaution-
ary Principle,” MASSACHUSETTS BREAST CANCER
CoauTioN, 800/649-MBCC. 4 Oct. 27, San Francisco,
CA, Rally: “Toxic Links Coaurion’s Cancer Industry
Tour.” In its sixth year, the Tour spotlights polluting
companies and the agencies and PR firms that protect
them, 415/243-8373, x305. (Also call for guidance in
starting a tour in your area.) ¢ Oct. 30, San Francisco,
CA, Strategy Meeting: “Corporate Stakes in the Breast
Cancer Epidemic,” BrReast CANCER ACTION. BCA also
provides flyers to copy and distribute at NBCAM
events, educating people about its deceptive nature,
877/2-STOP-BC, www.bcaction.org. To locate NBCAM
events in your area, call 888/80-NABCO or visit
www.nbcam.org 4 To add your name to the BReasT
CaNCER FUND's activist constituency, call 800/487-0492,
www.breastcancerfund.org —AS
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